of the resulting system. The machine should be simple to programme, which implies that it should efficiently support the communication pattern generated by the (possibly legacy) application being executed, which may be the result of automatic parallelisation techniques.
Meshes and ton have been widely used as communication structures for multicomputer systems and can be used to connect groups of workstations together. However these structures exhibit a large diameter and average length, which limits the communication patterns supported by them. To remedy this situation, it has been proposed to extend these structures with "express channels", allowing messages to bypass a number of nodes.
The Hilbert graph introduced in this work is formed by the superposition of a Hilbert curve with an extended mesh. Nodes are placed along the middle of a segment in the Hilbert curve, as shown in figure l(h,c), and the extended mesh is formed by joining nodes with the same horizontal or vertical position. The Hilbert graph has a fixed degree of four, and exhibits a much better support for random communication patterns and an efficient two dimensional layout, while retaining the same cutwidth complexity of a two dimensional torus. Furthermore, it retains the incremental expandability found in the mesh and torus as shown in figures 2 and l(h,c), while supporting the increased traffic expected from such expansion much more efficiently (as shown in figure I(a) ).
The present work shows that a torus of size h.I exhibits the same congestion of a Hilbert graph of size O(M"477). Altematively the Hilbert graph will tolerate correspondingly larger levels of traffic before saturation. Furthermore, while broadcast in the two dimensional toms takes at least N'iz steps, it is shown that the same operation can be accommodated in O(N1ld) steps in a Hilbert graph. 
